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atom completeness 99%; disorder in solvent or counterion; R factor = 0.045; 
wR factor = 0.130; data-to-parameter ratio = 10.7. 

The asymmetric unit of the title salt C 3 H 10 N + -CioH5N407~-- 
0.125H 2 O [trivial name: trimethylammonium 5-(2,4-dinitro- 
phenyl)barbiturate 0.125-hydrate], contains two independent 
cations, two independent anions and a 0.25-occupancy solvent 
water molecule. In one of the cations, the C atoms are 
disordered over two sets of sites with refined occupancies of 
0.538 (8) and 0.462 (8). In the anions, the dihedral angles 
between the pyrimidine and benzene rings are 42.77 (6) and 
46.55 (7)°. In the crystal, N— H- • -O hydrogen bonds connect 
anions and cations into chains along [010]. Within these chains, 
Rl(8) ring motifs are formed by inversion-related barbiturate 
anions. The H atoms of the partial occupancy water molecule 
were not located nor included in the refinement. 

Related literature 

For the different types of anionic sigma complexes, see: Terrier 
(1982); Al-Kaysi et al (2005). For the utility of spiro 
Meisenheimer complexes, see: Gallardo et al. (2007); Al-Kaysi 
et al. 2008). For the biological activity of carbanionic sigma 
complexes related to the title compound, see: Kalaivani et al. 

(2008) ; Kalaivani & Buvaneswari (2010). For the crystal 
structures of related barbiturates, see: Kalaivani & Malarvizhi 

(2009) ; Kalaivani et al. (2012). For hydrogen-bond graph-set 
motifs, see: Bernstein et al. (1995). 



NO 




■ 0125H 2 O 



Experimental 

Crystal data 

C 3 H 1 oN + -C 1 oH 5 N 4 07 _ -0.125H 2 0 

M r = 355.29 

Monoclinic, P2i/c 

a = 15.0410 (5) A 

b = 10.5460 (3) A 

c = 20.4170 (8) A 

B = 94.953 (1)° 

Data collection 

Bruker Kappa APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2004) 
7mi„ = 0.960, r maI = 0.987 

Refinement 

R[F 2 > 2a(F 2 )] = 0.045 

wR(F 2 ) = 0.130 

S = 1.02 

5517 reflections 

516 parameters 

36 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 3226.50 (19) A J 
Z = 8 

Mo Ka radiation 
fj, = 0.12 mnT 1 
T = 293 K 

0.30 x 0.20 x 0.20 mm 



26803 measured reflections 
5517 independent reflections 
3780 reflections with / > 2a(I) 
Ri„, = 0.039 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.21 e A~ 3 

Ap mi „ = -0.21 e A~ 3 



D — 


ft- -A 




D—H 


H- ■ A 


D-A 


D—H - A 


NI- 


-HL4-- 


■09' 


0.80 (2) 


2.09 (2) 


2.888 (2) 


175 (2) 


TO- 


-H2A- ■ 


■08" 


0.89 (3) 


2.02 (3) 


2.905 (2) 


173 (2) 


NS - 


-H5/1-- 


■03' 


0.84 (2) 


2.10 (2) 


2.931 (2) 


169 (2) 


N6- 


-H6A- ■ 


or 


0.85 (2) 


2.04 (3) 


2.889 (2) 


177 (2) 


N9- 


-mA- ■ 


■O10 


1.04 (3) 


1.62 (4) 


2.650 (2) 


167 (3) 


N10 


-H10- 


■02 


1.02 (4) 


1.63 (4) 


2.644 (3) 


173 (3) 



Symmetry codes: (i) — x + 1. —y, — z + 1; (ii) — x + 1, — y + 1, — z + 1. 



Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT 
(Bruker, 2004); data reduction: SAINT; program(s) used to solve 
structure: SIR92 (Altomare et al, 1993); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et al, 
2006); software used to prepare material for publication: 
SHELXL97. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LH5595). 



References 

Al-Kaysi, R. O., Gallardo, I. & Guirado, G. (2008). Molecules, 13, 1282-1302. 
Al-Kaysi, R. O., Mueller, A. M, Ahn, T. S., Lee, S. & Bardeen, C. J. (2005). 

Langmuir, 21, 7990-7994. 
Altomare, A., Cascarano, G., Giacovazzo, G & Guagliardi, A. (1993). ./. Appl. 

Cryst. 26, 343-350. 

Bernstein, J., Davis, R. E., Shimoni, L. & Chang, N.-L. (1995). Angew. Chem. 
Int. Ed. Engl. 34, 1555-1573. 



Bruker (2004). APEX2, SAINT and SADABS. Bruker AXS Inc., Madison, 

Wisconsin, USA. 
Farrugia, L. J. (2012). /. Appl. Cryst. 45, 849-854. 
Gallardo, I. & Guirado, G. (2007). Electrochem. Commun. 9, 173-179. 
Kalaivani, D. & Buvaneswari, M. (2010). Recent Advances in Clinical 

Medicine, pp. 225-260. UK: WSEAS Publications. 
Kalaivani, D., Buvaneswari, M. & Rajeswari, S. (2012). Acta Cryst. E68, o29- 

o30. 

Kalaivani, D. & Malarvizhi, R. (2009). Acta Cryst. E65, o2548. 
Kalaivani, D., Malarvizhi, R. & Subbalakshmi, R. (2008). Med. Chem. Res. 17, 
369-373. 

Macrae, C. E, Edgington, P. R., McCabe, P., Pidcock, E., Shields, G. P., Taylor, 

R., Towler, M. & van de Streek, J. (2006). J. Appl. Cryst. 39, 453-457. 
Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122. 
Terrier, F. (1982). Chem. Rev. 82, 77-152. 



Acta Cryst. (2013). E69, o592-o593 



Mangaiyarkarasi and Kalaivani • C J H l0 N + -C 1<) H5N 4 O 7 "-0.1 25H 2 0 0 5 93 



supplementary materials 



supplementary materials 

Acta Cryst. (2013). E69, o592-o593 [doi:10.1107/S1600536813007915] 

Trimethylammonium 5-(2,4-dinitrophenyl)-2,6-dioxo-1,2,3,6-tetrahydro- 
pyrimidin-4-olate 0.125-hydrate 

Govindan Mangaiyarkarasi and Doraisamyraja Kalaivani 

Comment 

Many different types of anionic sigma complexes such as carbon bonded, nitrogen bonded, oxygen bonded and spiro 
Meisenheimer complexes have been reported by different group of scientists (Terrier, 1982; Al-Kaysi et al, 2005). 
Among these, spiro Meisenheimer complexes have notable photophysical and redox properties which have enabled their 
utility in the field of electro chemistry (Gallardo et al, 2007; Al-Kaysi et al. ,2008). In our laboratories, we have 
synthesized new carbanionic sigma complexes from aromatic nitro compounds (l-Chloro-2,4-dinitrobenzene and 1- 
chloro-2,4,6-trinitrobenzene) and the ketone [pyrimidine-2,4,6(lH,3H,5H)-trione (barbituric acid)] in the presence of 
tertiary amines which have noticable anticonvulsant/hypnotic activities (Kalaivani & Malarvizhi, 2009; Kalaivani & 
Buvaneswari, 2010). In this article, we report another new type of carbanionic sigma complex which is a pyrimidine 
derivative (barbiturate), isolated from the ethanolic solutions of l-chloro-2,4-dinitrobenzene, barbituric acid and tri- 
methylamine. 

The asymmetric unit of the title compund (Fig. 1) comprises of two cations and two anions. In addition, the asymmetric 
unit contains a 0.25 occupancy water molecule. The bond lengths and bond angles of the title compound are comparible 
with those of related barbiturates (Kalaivani & Malarvizhi, 2009; Kalaivani et al, 2012). In one the cations the C atoms 
C24, C25 and C26 are disordered over two sets of sites with refined occupancies of 0.538 (8) and 0.462 (8). Since there 
are two nitro groups attached to the benzene rings in the anions a steric effect may operate which is reflected in the 
dihedral angles between the benzene and pyrimidine rings (42.77 (6) and 46.55 (7)°). The nitro group para with respect to 
barbiturate ring are approximately planar (8.2 (4) and 6.0 (5)°) with benzene ring and are effectively involved in the 
delocalisation of electrons. The nitro groups ortho with respect to barbiturate ring form dihedral angles of 40.7 (3) and 
33.8 (3)° with the benzene rings. In the crystal, N — H-0 hydrogen bonds connect anions and cations into one- 
dimensional chains along [010]. Within these chains ^ 2 2 (8)ring motifs (Bernstein et al, 1995) are formed by inversion- 
related barbiturate anions (Fig. 2). 

Experimental 

l-Chloro-2,4-dinitrobenzene (2.02 g, 0.01 mol) was dissolved in 20 ml of absolute alcohol. Barbituric acid (1.28 g, 0.01 
mol) was also dissolved in 30 ml of absolute alcohol. After mixing these two solutions, 3 ml of trimethylamine (0.03 mol) 
was added and shaken well for 6 hrs. The solution was filtered and the clear solution was kept as such at room 
temperature. After a period of four weeks, dark shiny maroon red coloured crystals formed from the solution. The 
crystals were filtered and washed with 30 ml of dry ether and recrystallized from absolute ethanol (M.p: 545K; yield: 
80%). Good quality crystals for single crystal X-ray studies were obtained by slow evaporation of ethanol at room 
temperature. 
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Refinement 

The N-bound H atoms were located in a difference electron density map and refind with a N — H distance restraint of 
0.90 (2) A. The C-bound hydrogen atoms were placed in calculated positions and refined as riding atoms: C — H = 0.93 
and 0.96 A for CH and CH 3 H atoms, respectively, with Ui S0 (H) — k x t/ eq (C), where k = 1.5 for methyl H atoms and =1.2 
for other H atoms. The H atoms of the partial occupancy water molecule were not located nor are they included in the 
refinement. They are however included in the molecular formula. 

Computing details 

Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT (Broker, 2004); data reduction: SAINT (Bruker, 2004); 
program(s) used to solve structure: SIR92 (Altomare et al, 1993); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et al, 2006); 
software used to prepare material for publication: SHELXL97 (Sheldrick, 2008). 

012 




Figure 1 

The asymmetric unit of the title compound, with displacement ellipsoids drawn at the 30% probability level. 
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Figure 2 

Part of the crystal atructure of the title compound with hydrogen bonds shown as dashed lines. 
Trimethylammonium 5-(2,4-dinitrophenyl)-2,6-dioxo-1 ,2,3,6-tetrahydropyrimidin-4-olate 0.1 25-hydrate 



Crystal data 

C 3 HioN + -CioH5N40 7 --0.125H 2 0 

M T = 355.29 

Monoclinic, P2\lc 

Hall symbol: -P 2ybc 

a = 15.0410(5) A 

b = 10.5460 (3) A 

c = 20.4170 (8) A 

P = 94.953 (1)° 

F= 3226.50 (19) A 3 

Z=8 

Data collection 

Broker Kappa APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
m and <p scans 

Absorption correction: multi-scan 

(SADABS; Broker, 2004) 
T mm = 0.960, r max = 0.987 



F(000) = 1482 

£> x = 1.464 MgrrT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 7398 reflections 

6 = 2.3-23.9° 

/i = 0.12 mnT 1 

7/= 293 K 

Needle, red 

0.30 x 0.20 x 0.20 mm 



26803 measured reflections 
5517 independent reflections 
3780 reflections with / > 2a(I) 
flint = 0.039 
= 24.7 C 
ft = -17-»17 
fc = -12->12 
/ = -24->23 



Refinement 

Refinement on T 72 

Least-squares matrix: full 

R[F > 2a(F)] = 0.045 

wR(F) = 0.130 

5= 1.02 

5517 reflections 

516 parameters 

36 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/terW) + (0.0564P) 2 + 1.278 IP] 

where P = (F 0 2 + 2F c 2 )/3 
(A/ C 7) max < 0.001 
Ap max = 0.21 eA~ 3 

4/0mm = -O.21 eA- 3 

Extinction correction: SHELXL97 (Sheldrick, 

2008), Fc*=kFc[l+0.001xFc 2 l 3 /sin(2^)]- 1/4 
Extinction coefficient: 0.0014 (4) 
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Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


TJ- *IJI 

^iso / <^eq 


CI 


0.49436 (14) 


0.3608 (2) 


0.41756(12) 


0.0407 (5) 


C2 


0.34407 (14) 


0.3929 (2) 


0.36471 (11) 


0.0397 (5) 


C3 


0.33767 (13) 


0.26371 (19) 


0.34916(11) 


0.0375 (5) 


C4 


0.40782 (14) 


0.18045 (19) 


0.37118(11) 


0.0373 (5) 


C5 


0.25811 (14) 


0.2167 (2) 


0.31023 (11) 


0.0412 (5) 


C6 


0.17278 (15) 


0.2572 (2) 


0.32317 (13) 


0.0508 (6) 


H6 


0.1672 


0.3167 


0.3562 


0.061* 


C7 


0.09634 (16) 


0.2114(3) 


0.28831 (15) 


0.0630 (8) 


H7 


0.0406 


0.2431 


0.2962 


0.076* 


C8 


0.10415 (18) 


0.1187 (3) 


0.24204 (14) 


0.0611 (8) 


C9 


0.18518(19) 


0.0769 (3) 


0.22658 (13) 


0.0603 (7) 


H9 


0.1895 


0.0146 


0.1947 


0.072* 


CIO 


0.26101 (15) 


0.1286 (2) 


0.25901 (12) 


0.0472 (6) 


Cll 


0.48116(14) 


0.24816(19) 


0.58140(11) 


0.0399 (5) 


C12 


0.38713 (14) 


0.06518 (19) 


0.54816 (11) 


0.0382 (5) 


C13 


0.31760(13) 


0.14908(19) 


0.52559 (11) 


0.0376 (5) 


C14 


0.33028 (13) 


0.28091 (19) 


0.53044 (11) 


0.0389 (5) 


C15 


0.23348 (14) 


0.1023 (2) 


0.49394 (12) 


0.0422 (6) 


C16 


0.23265 (17) 


0.0110(2) 


0.44466(13) 


0.0525 (6) 


H16 


0.2862 


-0.0268 


0.4359 


0.063* 


C17 


0.1550(2) 


-0.0257 (2) 


0.40826 (14) 


0.0646 (8) 


H17 


0.1562 


-0.0876 


0.3759 


0.077* 


C18 


0.07617 (18) 


0.0312(3) 


0.42094(16) 


0.0675 (9) 


C19 


0.07232 (17) 


0.1193 (3) 


0.46899(16) 


0.0670 (8) 


H19 


0.0183 


0.1569 


0.4769 


0.080* 


C20 


0.14985 (15) 


0.1520 (2) 


0.50569 (14) 


0.0530 (7) 


C21 


0.2649 (2) 


0.6911 (3) 


0.4683 (2) 


0.0951 (12) 


H21A 


0.2330 


0.7699 


0.4647 


0.143* 


H21B 


0.2811 


0.6660 


0.4257 


0.143* 


H21C 


0.3179 


0.7012 


0.4976 


0.143* 


C22 


0.1287 (2) 


0.5725 (3) 


0.44899 (19) 


0.0935 (11) 


H22A 


0.0955 


0.5024 


0.4643 


0.140* 


H22B 


0.1462 


0.5540 


0.4059 


0.140* 


H22C 


0.0921 


0.6473 


0.4472 


0.140* 


C23 


0.1874 (4) 


0.6194 (5) 


0.5611 (2) 


0.1438 (19) 


H23A 


0.1611 


0.7020 


0.5632 


0.216* 


H23B 


0.2412 


0.6162 


0.5901 


0.216* 



Occ. (<1) 
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H25E 


0.2707 


0.5648 


0.1451 


A ^ A A sk 

0.200* 


0.462 




0.1933 


a coin 
0.5839 


A 1 AAA 
0.1909 


A ^>AA:k 
0.200* 


A A /TO 

0.462 


C26 


A 1 1 AC / 1 OA 

0.3305 (12) 


0. /243 (y) 


ft ftftOyi in\ 
0.2384 ( /) 


A 1 CO /f \ 

0.158 (5) 


A A 

0.462 


riz6D 


a in /i 
U.3 / 14 


AT/111 

U. /43 1 


A T7CQ 
U.Z / 58 


U.z38 T 


A A 

U.46z 


t_to £c 
H26b 


0.2 /61 


A TTAO 
0. / /08 


A ^ /I 1 A 

0.2414 


A 0 1 O * 

0.238* 


A A /TO 

0.462 


t_to c~c 
H26r 


0.356/ 


(\ H AO A 

0. /484 


A 1 AOA 

o.iysy 


A 0 1 O * 

0.238* 


A A /CO 

0.462 


(Jl 


A C£1££ /I A\ 

U. 36366 (1U) 


A /I AC A/1 (\ A\ 

U.4U5U4 (14) 


u.443ys (y) 


U.U54y (5 ) 




uz 


A OO^iO /1 A A 
U.Z80OO (1U) 


U.4/oy3 (14) 


u.34yzz (y) 


A ACA1 //1A 

U.U3U3 (4) 




/~\1 

U3 


A /I AO OO / 1 A\ 

0.40882 (10) 


0.06395 (13) 


0.3623 / (8) 


AA/IT-1 //l\ 

0.04 /4 (4) 




U4 


0.03283 (18) 


A mc/i /"5 N 

—0.0250 (3) 


a i/:a£1 / i a\ 
0.16y61 (14) 


A 11/1/1 / 1 A\ 

0.1164 (10) 




(J5 


A (\AH1 A 

— U.04 /34 (18) 


A 1 1 1 C /"2\ 

0.1135 (3) 


ft fti coi /1 
0.21523 (16) 


A 1 1 A1 /1 1 \ 

0.1303 (11) 




(Jo 


A 1 C/l AA /1 TA 
U.3D4UU (1 /) 


A A1 A1 ZO\ 

— U.U1U1 (z ) 


A 0 1 AT) / 1 1A 

U.zlu 11 (13) 


A 1 A1 A /OA 

U.1U34 (o) 




(J/ 


A 1 AO OO /I 1\ 

0.39882 (13) 


A 1 O 1 A ZO\ 

0.1810 (2) 


A /1 A\ 

0.225 /5 (10) 


A ATI c //:a 

0.0/35 (6) 




U8 


A C C 1 (11 /1 A A 

0.55192 (10) 


a omo/i /i /i\ 
0.29224 (14) 


A £ACC1 /A\ 

0.60553 (y) 


A AC17 //1\ 

0.051 / (4) 




uy 


A 1 OO £ A / 1 A A 

0.3836U (10) 


—0.05263 (13) 


A C/1711 /A\ 

0.54/31 (y) 


ft ftCAl / A\ 

0.0501 (4) 




O10 


0.27374(10) 


0.36162(14) 


0.51066 (9) 


0.0544 (5) 




on 


0.18612 (14) 


0.2261 (2) 


0.61110(12) 


0.0802 (6) 




012 


0.07827 (14) 


0.3173 (2) 


0.55353 (15) 


0.1107 (9) 




013 


-0.07427 (19) 


0.0598 (3) 


0.39067 (16) 


0.1369 (13) 




014 


-0.0034 (2) 


-0.0854 (4) 


0.34104(18) 


0.1460(14) 
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015 


0.3059 (7) 


0.8311 (10) 


0.3338 (6) 


0.112(3) 


0.25 


H1A 


0.5215 (16) 


0.18 


8(2) 


0.4194(12) 


0.047 (7)* 




H2A 


0.4307 (17) 


0.519(3) 


0.4003 (13) 


0.065 (8)* 




H5A 


0.5069 (16) 


0.075 (2) 


0.5918(12) 


0.048 (7)* 




H6A 


0.4201 (15) 


0.403 (2) 


0.5586 (11) 


0.046 (7)* 




H9A 


0.242 (2) 


0.507 (3) 


0.4982 (16) 


0.100(10)* 




H10 


0.301 (2) 


0.553 (3) 


0.2815(19) 


0.101 (11)* 




Atomic displacement parameters (A 2 ) 






T 79? 

u 22 


U 33 


T 71 ? 

U 12 


u 13 




CI 


0.0379 (12) 


0.0329 (11) 


0.0502 (15) 


0.0000 (10) 


-0.0031 (11) 


0.0029 (10) 


C2 


0.0346 (12) 


0.0361 (11) 


0.0472 (14) 


0.0022 (10) 


-0.0031 (10) 


0.0048 (10) 


C3 


0.0345 (11) 


0.0343 (11) 


0.0425 (13) 


0.0005 (9) 


-0.0043 (10) 


0.0018(10) 


C4 


0.0378 (12) 


0.0331 (11) 


0.0405 (13) 


-0.0002 (9) 


0.0015 (10) 


0.0010(10) 


C5 


0.0413 (13) 


0.0330 (11) 


0.0482 (14) 


-0.0021 (9) 


-0.0025 (11) 


0.0100(10) 


C6 


0.0417(14) 


0.0448 (13) 


0.0650(17) 


-0.0020(11) 


-0.0008 (12) 


0.0049 (12) 


C7 


0.0403 (14) 


0.0642 (17) 


0.082 (2) 


-0.0041 (12) 


-0.0072 (14) 


0.0227 (16) 


C8 


0.0547 (17) 


0.0672(18) 


0.0574 (18) 


-0.0231 (14) 


-0.0187(14) 


0.0147(15) 


C9 


0.0689 (19) 


0.0590(16) 


0.0505 (17) 


-0.0171 (14) 


-0.0097 (14) 


0.0023 (13) 


CIO 


0.0492 (14) 


0.0428 (13) 


0.0478 (15) 


-0.0063 (11) 


-0.0054 (12) 


0.0035 (11) 


Cll 


0.0346 (12) 


0.0325 (11) 


0.0520 (15) 


-0.0001 (9) 


-0.0004(11) 


0.0023 (10) 


C12 


0.0351 (12) 


0.0315 (11) 


0.0473 (14) 


0.0007 (9) 


0.0004 (10) 


0.0007 (10) 


C13 


0.0302 (11) 


0.0312 (11) 


0.0503 (14) 


-0.0010(9) 


-0.0020 (10) 


0.0023 (10) 


C14 


0.0323 (12) 


0.0327 (11) 


0.0509 (14) 


0.0025 (9) 


-0.0005 (10) 


0.0037 (10) 


C15 


0.0361 (12) 


0.0334(11) 


0.0557 (15) 


-0.0035 (9) 


-0.0049(11) 


0.0116(11) 


C16 


0.0523 (15) 


0.0396 (13) 


0.0634 (17) 


-0.0073 (11) 


-0.0073 (13) 


0.0049 (12) 


C17 


0.077 (2) 


0.0494 (15) 


0.0633 (19) 


-0.0224 (14) 


-0.0185 (15) 


0.0129(13) 


C18 


0.0473 (17) 


0.076 (2) 


0.075 (2) 


-0.0262 (15) 


-0.0223 (15) 


0.0277 (17) 


C19 


0.0365 (14) 


0.078 (2) 


0.085 (2) 


-0.0084 (13) 


-0.0068 (14) 


0.0288 (18) 


C20 


0.0357 (13) 


0.0511 (14) 


0.0710(18) 


-0.0039 (11) 


-0.0030 (12) 


0.0156(13) 


C21 


0.073 (2) 


0.0631 (19) 


0.146 (3) 


-0.0026 (16) 


-0.014 (2) 


0.024 (2) 


C22 


0.0570(19) 


0.099 (3) 


0.121 (3) 


0.0029 (17) 


-0.0150(19) 


-0.006 (2) 


C23 


0.202 (5) 


0.153 (4) 


0.079 (3) 


0.050 (4) 


0.025 (3) 


-0.009 (3) 


Nl 


0.0356 (10) 


0.0291 (10) 


0.0535 (13) 


0.0048 (8) 


-0.0074 (9) 


0.0019 (9) 


N2 


0.0393 (11) 


0.0268 (10) 


0.0666 (14) 


0.0017 (8) 


-0.0092 (10) 


-0.0007 (9) 


N3 


0.0672 (15) 


0.0638 (15) 


0.0561 (15) 


0.0007 (13) 


0.0006(12) 


-0.0126(12) 


N4 


0.072 (2) 


0.116(3) 


0.078 (2) 


-0.0380 (19) 


-0.0195 (16) 


0.0198 (19) 


N5 


0.0321 (10) 


0.0303 (10) 


0.0591 (13) 


0.0031 (8) 


-0.0073 (9) 


0.0012 (9) 


N6 


0.0375 (10) 


0.0248 (9) 


0.0595 (13) 


-0.0011 (8) 


-0.0055 (9) 


0.0018 (9) 


N7 


0.0423 (13) 


0.0651 (15) 


0.103 (2) 


0.0020 (12) 


0.0183 (14) 


-0.0020 (15) 


N8 


0.073 (2) 


0.120 (3) 


0.098 (3) 


-0.047 (2) 


-0.0348 (19) 


0.046 (2) 


N9 


0.0573 (13) 


0.0423 (12) 


0.0743 (17) 


0.0121 (10) 


-0.0035 (12) 


0.0044(11) 


N10 


0.093 (2) 


0.0820(19) 


0.0712(19) 


-0.0091 (16) 


0.0058 (16) 


0.0140(16) 


C24 


0.078 (5) 


0.220 (12) 


0.120 (6) 


-0.044 (7) 


0.019(5) 


0.010(9) 


C25 


0.077 (7) 


0.147 (9) 


0.071 (5) 


-0.001 (6) 


-0.016(5) 


0.007 (6) 


C26 


0.163 (9) 


0.097 (6) 


0.240(11) 


0.042 (6) 


0.033 (9) 


0.079 (7) 


C24' 


0.070 (5) 


0.145 (9) 


0.085 (6) 


-0.017 (6) 


0.016 (4) 


0.036 (7) 


C25' 


0.070 (8) 


0.214(17) 


0.107 (8) 


-0.013 (9) 


-0.041 (6) 


0.016(12) 


C26' 


0.199(12) 


0.099 (7) 


0.168 (9) 


-0.004 (8) 


-0.043 (10) 


0.033 (7) 
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n n/i o a (ci\ 

0.0434 (9) 


A 09.TC /OA 

0.03 Id (o ) 


A OTO/I /1 1\ 

0.0 /94 (,13) 


A AHIA /TA 

— O.OUjO ( /) 


A AOAA /OA 
— 0.0Z00 (V) 


A AA1 A /OA 

0.0010 (o) 


uz 


a A/inn /aa 
0.0409 (9) 


A f\1 C A /OA 

0.0354 (5) 


a mo A / 1 OA 
0.0/24 (12) 


A AA/ A SH\ 

0.00o4 (/) 


A AA1 1 /OA 

-0.00/1 (o) 


A AACA /OA 

O.OOjV (o) 


U3 


A (\AC1 /OA 

0.0463 (9) 


A AOAT /oa 
0.029/ (5) 


A AjCI T /1 1 A 

0.063 / (11) 


A A AO A (H\ 

o.oozy (/) 


A AAOO /OA 
-0.0085 (5) 


A AA1 O /TA 

—0.0035 (/) 


L)4 


Alio ZO,\ 

0.113 (z) 


A 1 /OA 

0.1 35 (2) 


A AOI /OA 

0.093 (z) 


A (\£1H /1 OA 

—0.063 / (lo) 


A AO 1 O /1 /^A 

-O.Ozlz (16) 


A A 1 £0 /1 OA 

— 0.016z (15) 


Uj 


a neon /1 ^^ 
0.0599 (1 j) 


A 1 Ol /1A 

0.153 (3) 


A 1 /I O /'I A 

0.142 (3) 


A AO *7C / 1 OA 

— O.Oz ij (lo) 


A A1 AT / 1 zCA 

—0.030/ (16) 


A A 1 A /OA 

0.010 (z) 


Do 


a 1 1 a a / 1 a a 
U. 1 144 (19) 


A AT AO /1 jC\ 

o.o /yz (io) 


A 1 1 A /OA 

o.l 19 (2) 


A AAjCO / 1 A A 

0.006Z (14) 


A AOOI /1 £A 

0.0zz3 (16) 


A A/in / 1 CA 

—0.043 / (10) 


U / 


A f\£1'7 /1 OA 

0.0633 (Iz) 


A AOAC /1 CA 

0.090D (ID) 


A A£0 1 /1 yl A 

0.0681 (14) 


a Am /11A 

— 0.U1Z3 (11) 


A A 1 ^ /; /1 AA 

0.0136 (10) 


A A ATT /1 1 A 

—0.00/ / (11) 


AO 


0.03 / J (V) 


A A1 C/l /OA 

0.0384 (5) 


A ATCT /1 OA 

0.0 /j / (12) 


A AA/IO /TA 

— 0.004y ( /) 


A A 1 A *7 /OA 

—0.014 / (o) 


A AA 1 0 /OA 
0.0015 (5) 


U9 


A (\a oo /OA 
0.0439 (V) 


A /OA 

O.OZo/ (5) 


A ATTO / 1 OA 

0.0 111 (12) 


A A A 1 O /AA 

u.oo iy (o) 


A AAOO /OA 

— O.OOVo (o) 


A AA 1 1 /OA 

—0.0011 (o) 


\J 1 w 


U.UJ70 ) 


U.UJH-'H- ^5 J 


W.WoOO ^ 1 J) 


u.Uu JO \^ / J 


_A CiCiQA /QA 


W.VJ 1 UH- ^5 ) 


on 


0.0713 (14) 


0.0872 (15) 


0.0830(16) 


-0.0027(11) 


0.0122(12) 


-0.0153 (13) 


012 


0.0624 (13) 


0.1029(18) 


0.169 (3) 


0.0362 (13) 


0.0214(15) 


-0.0064(17) 


013 


0.0581 (16) 


0.193 (3) 


0.151 (3) 


-0.0261 (19) 


-0.0423 (17) 


0.038 (2) 


014 


0.135 (3) 


0.155 (3) 


0.135 (3) 


-0.078 (2) 


-0.064 (2) 


0.006 (2) 


015 


0.096 (7) 


0.117 (8) 


0.120 (9) 


0.001 (6) 


-0.012 (6) 


0.015 (7) 


Geometric parameters 


(1°) 










CI— 01 




1 oo /i /o\ 
1.224 (2 l 




Czz — N9 




1 .462 (4) 


CI— N2 




1.361 (3) 




/^OO TTOO A 

C22 — H22A 




0.9600 


CI— Nl 




1 1 1 /o \ 

1.361 (3, 




/"> -\ -\ t TOOT* 

C22 — H22B 




A A/'AA 

0.9600 


C2— 02 




1 ICO /OA 

1.25o (zj 




Czz — HzzC 




A A/AA 

0.9600 


C2— N2 




1.384 (3j 




C23 — N9 




1 /ICO /CA 

1.458 (5) 


C2— C3 




1 -1 A 1 /O A 

1.401 (3j 




C23 — H23A 




A A/TAA 

0.9600 


C3— C4 




1 a 1 z: /o \ 

1.416 (3, 




C23 — H23B 




a az:aa 

0.9600 


C3— C5 




1 /I £ C /O A 

1.465 (3 J 




C23 — H23C 




A A/AA 

0.9600 


C4— 03 




l.z4z (z, 




JN 1 — H1A 




A OA /OA 

0.50 (Z) 


C4— Nl 




1.394 (3 , 




N2 — H2A 




A OA /OA 

0.89 (3) 


C5— C6 




1 O A A /T\ 

1.399 (3, 




N3 — 07 




1 O 1 o /o \ 

1.212 (3) 


C5— CIO 




1 a ao /") \ 

1.402 (3, 




XT'? r\£ 

N3 — 06 




1 O 1 T /O A 

1.217 (3) 


C6— C7 




1.386 (3, 




JN4 — U5 




1.213 (4) 


C6— H6 




a m AA 

0.9300 




N4 — 04 




1 TIC / A\ 

1.225 (4) 


C7— C8 




1.372 (4^ 




N5 — H5A 




A O A /ON 

0.84 (2) 


C7— H7 




0.9300 




XT/T TT/ A 

N 6 — H6 A 




A OC /OA 

0.55 (z) 


C8— C9 




1 1 C A //I \ 

1.339 (4, 




XTT A1 1 

JN / — U 1 1 




1 OAO /o\ 

1.Z05 (3) 


C8— N4 




1 A "7 A / -1 \ 

1.470 (4, 




N7 — 012 




1 OOA /OA 

1.229 (3) 


C9— CIO 




1.381 (3' 




N8 — 014 




1 OAO /C\ 

1.202 (5) 


C9— H9 




A fllAA 

0.9300 




XTO /"\ 1 T 

N8 — 013 




1 OOA /CA 

1.239 (5) 


CIO— N3 




1.463 (3, 




XTA XJA A 

JNy — H9A 




1 A/l /"3\ 

1.04 (3) 


CI 1—08 




1.225 (2] 




XT 1 A /~^0 /I 

N 1 0 — C24 




1 O T C ZO\ 

1.375 (8) 


Cll— N5 




1.359 (3^ 




XT 1 A f ' 1CI 

N10 — C25 




1 O A A / 1 O \ 

1.390 (12) 


Cll— N6 




1 /o A 

1.360 (3, 




XT 1 A /"<Ozl ' 

N10 — C26 




1 A A C /AA 

1.445 (9) 


CI 2— 09 




1 *1 A A ZO\ 

1.244 (2, 




xt 1 a nc 

JN10 — C25 




1 /I O A / 1 A\ 

1.480 (10) 


CI 2— N5 




1.394 (3^ 




XT 1 A /^O /" 

N10 — C26 




1.575 (8) 


C12— C13 


1.416 (3, 




XT 1 A Al 

JN 1 (J — L.Z4 




1 CA*5 /A\ 

1.593 (9) 


C13— C14 


1.406 (3) 




N10— H10 




1.02 (4) 


C13— C15 


1.456 (3) 




C24— H24A 




0.9600 


C14— 010 


1.246(2) 




C24— H24B 




0.9600 


C14— N6 




1.382 (3) 




C24— H24C 




0.9600 


C15— C16 


1.392 (3) 




C25— H25A 




0.9600 
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C15— C20 
C16— C17 
C16— H16 
C17— C18 
C17— H17 
C18— C19 
CI 8— N8 
CI 9— C20 
C19— H19 
C20— N7 
C21— N9 
C21— H21A 
C21— H21B 
C21— H21C 



1.402 (3) 
1.384 (3) 
0.9300 
1.374 (4) 
0.9300 
1.356 (4) 
1.471 (4) 
1.374 (3) 
0.9300 
1.469 (4) 
1.459(4) 
0.9600 
0.9600 
0.9600 



C25- 
C25- 
C26- 
C26- 
C26- 
C24'- 
C24'- 
C24'- 
C25'- 
C25'- 
C25'- 
C26'- 
C26'- 
C26'- 



-H25B 

-H25C 

-H26A 

H26B 

-H26C 

-H24D 

-H24E 

-H24F 

-H25D 

-H25E 

-H25F 

-H26D 

-H26E 

-H26F 



0.9600 
0.9600 
0.9600 
0.9600 
0.9600 
0.9600 
0.9600 
0.9600 
0.9600 
0.9600 
0.9600 
0.9600 
0.9600 
0.9600 



01— CI— N2 

01— CI— Nl 
N2— CI— Nl 

02— C2— N2 

02— C2— C3 
N2— C2— C3 
C2— C3— C4 
C2— C3— C5 
C4— C3— C5 

03— C4— Nl 
03— C4— C3 
Nl— C4— C3 
C6— C5— CIO 
C6— C5— C3 
CIO— C5— C3 
C7— C6— C5 
C7— C6— H6 
C5— C6— H6 
C8— C7— C6 
C8— C7— H7 
C6— C7— H7 
C9— C8— C7 
C9— C8— N4 
C7— C8— N4 
C8— C9— CIO 
C8— C9— H9 
CIO— C9— H9 
C9— CIO— C5 
C9— CIO— N3 
C5— CIO— N3 
08— Cll— N5 

08— Cll— N6 
N5— Cll— N6 

09— CI 2— N5 



122.3 (2) 
123.1 (2) 
114.60(19) 
116.01 (19) 
126.6 (2) 
117.34(18) 
119.78(18) 
119.30(18) 
120.92 (18) 
117.40(18) 
125.84(19) 
116.76(18) 
115.5 (2) 
120.9 (2) 

123.5 (2) 
122.1 (3) 
119.0 
119.0 
119.0(3) 
120.5 
120.5 
121.6(2) 

118.4 (3) 

120.0 (3) 
118.7(3) 
120.6 
120.6 
122.8 (2) 

115.1 (2) 
121.7(2) 

123.06 (19) 
122.11 (19) 
114.83 (19) 
117.75 (18) 



C2— N2— H2A 
07— N3— 06 
07— N3— CIO 
06— N3— CIO 
05— N4— 04 
05— N4— C8 
04— N4— C8 
Cll— N5— C12 
Cll— N5— H5A 
CI 2— N5— H5A 
Cll— N6— C14 
Cll— N6— H6A 
CI 4— N6— H6A 
Oil— N7— 012 

011— N7— C20 

012— N7— C20 
014— N8— 013 
014— N8— CI 8 

013— N8— CI 8 
C23— N9— C21 
C23— N9— C22 
C21— N9— C22 
C23— N9— H9A 
C21— N9— H9A 
C22— N9— H9A 
C24— N10— C25' 
C24— N10— C26' 
C25'— N10— C26' 
C24— N10— C25 
C25'— N10— C25 
C26'— N10— C25 
C24— N10— C26 
C25'— N10— C26 
C26'— N10— C26 



116.5 (16) 

123.4 (3) 

118.5 (2) 

118.1 (2) 

124.4 (3) 

117.5 (4) 

118.2 (3) 

126.03 (19) 
115.3 (16) 
118.6(16) 
125.57 (18) 
118.0(15) 
116.5 (15) 
123.5 (3) 
119.0(2) 
117.5 (3) 
125.1 (3) 
117.9(4) 
116.9(4) 
112.8(3) 
112.8(3) 
110.7(3) 
103.1 (18) 
110.7(18) 
106.3 (18) 

126.3 (12) 

59.3 (6) 
118.1 (8) 
119.6(8) 

26.4 (8) 
141.1 (8) 

109.4 (7) 
79.7 (8) 
51.6(6) 
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109.5 
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N10 — C25 — H25C 


1 AA C 

109.5 


TTOC A POC TTOCP 

H25A — C25 — H25C 
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109.5 
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CI 4— CI 3— CI 5— C20 
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Hydrogen-bond geometry (A, °) 



D—R-A D — H U-A D-A D—R-A 

Nl— HL4-09' 0.80 (2) 2.09 (2) 2.888 (2) 175 (2) 

N2— HZ4-08" 0.89 (3) 2.02 (3) 2.905 (2) 173 (2) 

N5— R5A-03' 0.84(2) 2.10(2) 2.931 (2) 169(2) 
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N6— H6^-01" 0.85 (2) 2.04 (3) 2.889 (2) 177(2) 

N9— HW-O10 1.04 (3) 1.62 (4) 2.650 (2) 167 (3) 

N10— H10-O2 1.02 (4) 1.63 (4) 2.644 (3) 173 (3) 

Symmetry codes: (i) -x+1, -y, -z+1; (ii) -jc+1, -y+l, -z+1. 
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